restored NCX1 activity to the levels in pre-TAC, in 11 weeks TAC hearts. Maintaining NCX1 activity prevented progression of chamber dilation and cardiac dysfunction, even under prolonged pressure overload or long-term isoproterenol administration. In these myocytes, irregular T-tubule structure, abnormal intracellular Ca 2 + handling, Ca 2 + -overload of the SR, and contractile function were all impaired. In addition, the reduction of junctophilin-2 protein expression was preserved by inducing expression of NCX1 in TAC hearts. These data suggested that depressed NCX1 activity accelerated the progression of HF, while upregulating NCX1 is a potential therapeutic strategy to prevent HF. Taken together, this study suggests that maintaining local Ca 2 + concentrations in dyadic clefts is crucial for cardiac structure and function in which NCX1 has a pivotal role. 
It is known that several heavy metals are called "essential" (iron, manganese, copper) and required for bacterial metabolism in small quantities. At the same time high concentrations of even such "essential" metals become toxic to microorganisms. Emissions of heavy metals to the environment are increased by many times during last years because of human activities. Microorganisms are exposed to a mixture of different heavy metals in the environment. In this respect it is interesting to examine effects of single heavy metals and to compare with results detected with mixtures of these metals. It is known that oxidizer Fe 3 + and Cu 2 + markedly affect Enterococcus hirae growth and membrane activity and the effects were opposite [1, 2] . In the presence of 0. 
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Novel platform for single molecule analysis of membrane transporter activity by using arrayed lipid bilayer chambers Rikiya Watanabe, Naoki Soga, Hiroyuki Noji The University of Tokyo, Japan E-mail: wrikiya@nojilab.t.u-tokyo.ac.jp
The membrane transporters that transport substrate molecules across bio-membranes play pivotal roles for cell physiology, such as nutrient uptake, secretion of signal molecules, and energy transduction [1] . Although extensive studies have been conducted to elucidate the working mechanism of transporters, quantitatively measuring their transport activity remains difficult due to the complexity of the process to form membrane systems that allow the measurement of transporter activity in a reproducible and high-throughput manner. In the present study, we report an arrayed lipid bilayer chamber system (ALBiC) that displays a sub-million femtoliter chambers, each sealed with a stable lipid bilayer membrane with extremely high efficiency (yield: 99%). When reconstituted with a limiting amount of the membrane transporter proteins, α-hemolysin [2] or FoF1-ATP synthase [3], the chambers of the ALBiC exhibited stochastic and quantized transporting activities, demonstrating that the single molecule analysis of passive and active membrane transport is achievable with the ALBiC system. Thus, this new platform could contribute to measure membrane transport activities with high sensitivity and throughput, and holds promise for understanding the working mechanism of membrane transporters.
